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E ‘has reviewed:Regulatory, Guide 1,.'1’20
'iden iried mAny iareas of major. concern ' 'The requirement TR
the' Regulatory Guide clearly emphasize the protection of the physical plantV
and equipment against fire’ loss .or damage without adequate. regard to the - -
adverse affects such protection may have upon. the plant nuclear safety-
related design featurea.i ?‘;.' . PR, : :
N By S . , :
In: general the document still represents an acute overreaction to the Brown s
Ferry Fire. If‘implemented in 4ts present.form, the design measures required
could have! the net -effect, of degrading overall plant nuclear safety in the
- pursuit of, fire‘damage protection o the’exclusion of.other. impor ant-plant'
i design nuclearzsa~eg .conside HEP

"defense in-depth"‘approach anbitrarily
ismisses the effectiveness of the concepts of redundancy, separation and

" Tha, objective of this new‘second-order "defense-in-depth" is evidently the.
"reduction of risk to equipment and property from. fire. - The obJective of“_mv
"the. redundancy, separation and equipment qualirication concepts is nuclear L
safety, i.e., .the mitigation of release of radiation from the effects of o
_design basls events, including fire.A These two obdgctives, in many ine, ol
'stances, are invompatible._ 1n; the past,: the mitigation of . release of radiation

o Many of the provisions of the Regwlatory Guide should be reconstructed”to .
fu‘;compliment and atrengthen the fist order, nuclear safety-related "defense-a
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It is unnecessary for the seal or closure in ‘a fire barrier toxhave the.
same fire rating as ‘the barrier. The rating of the barrier 1s usually a
‘function of the limited availability, of suitable structural design and

‘msterials rather than the existing degree of hazard.

n

The seal or closure nny be chosen from a wide range of materials and
therefore, should only be of a .fire resistance that is commensurate with‘
the hazard to the plant design feature that penetrates the rire barrier.‘

It i3 not necessary for walls, floor and ceiling of
‘tlectrlc equipment to have .three-hour flre ratings:.
rating.ls.related to withstan

: 2801
retainirg ‘sufficien structural integrity not to be
from a:fire hose. - The proposed requirementﬂshould,allow a, fire

with :

TOOMmS . containing
The three—hour fire

Sprinkler systems in control rooms, switchgear rooms and other' I
;areas. are unnecessary if proper separation is provided., A sprinkler system‘
triggered spuriously or. by;a localized equipment fire could cause, catastrophic

.'hazard,‘the degree of risk the type of*equipment involved,,the typeiu
g | fire protection system available and the overall. hazard protection objectiv s:
It should'not be a "cookbook"happroach that allows no alte tives orivalidﬂ

) devistions.




The key phrase in General Design Criterion 3 is consistent with other safetj
requirements" which is interpretable to mean . the tollowing

;o

(1) The methods of postulating fire events,ftheir effects on safety- {
: related components, and design measures to minimize these effects

ru o,

aThe fire protection design measures should not be pursued to the
'disadvantage of o her safety related design goals.

1"obJectives, has»been fulfille
Gulde :

4"'

, e ‘ s, 50;, that the
,ABrowns Ferry Fire and trash can fires*are not lumped in o one category,“

with both having the same effect upon the need for'improvingu

The
‘m” |u

bviously not

]

_ mP gyl =Sie A
"cost effective" since it calls for fire protection features regardlesslof
, whether physical arrangement of safety-related equipment and‘barriers ‘are
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,,_f-' arag T i ”'_ International Guidelines..,hThis reference ‘should
be. analyzed carefully because it speaks only of fire protection and -does not
concern 1tself with protecting\safety-related systems. : .such, it is con-
' concerned primarily with: loss prevention and, therefore, is: inappropriate as
a reference ‘for 'a Regulatory Guide whose.chief concern: should Ye. nuclear
safety Also, The International Guidelines referenced describe a. fire
stop. which may.. be unacceptable because it is: as!. thick as. the concrete wall
it penetrates.:. Concrete walls in power plants are. on the order of. two. 1o, B
four feet thick and such,a thickness for a fire stop may cause overheating

of power cables and in fact, could actually contribute to: the starting
of a. fire. o B ool

-in-depth is certainly amrecognized principle.;
‘.outlining defense—i ect.t
Ons ;

1S€. je; erience hasddemon, ra ed,“”

il %K

~.housing nuclear safety related electrical equipment will ‘need. to be Seismic
Category I to minimize (but. not necessarily eliminate) the flooding haaardsr .
brought.about by the, introduction of such a system., The discussion about, a ‘-
Seismic Category ¢ water system source and the; statements of other require-; -
‘ments that follow. seem to-imply that the fire protection system is intended.ﬁ,,
to, be classified as Nuclear Safety-Related." i ; -

e R , R i -

The 5th sentence in the 3rd paragraph states "Generally, in plant areas
‘ where the potential fire: damage may Jeopardize safe plant shutdown, .he

- primary means of; fire- protection should .consist of, firebbarriers and fixed
automatic fire. detection and: suppression systems. "*vThis ' N
emphasizes the’ need for fixed automatic fire suppression systems, whereas,“ﬁ"g
in most areas, fire suppression using manual.fire, fighting_capabilities 1s
entirely adequate., In gen"ral,i fixed fire suppression systems are. needed.
only where adequate fire:_,ppression cannot ‘be. provided by,manual fire’ fighting
THI_ is not an arbitrary position but is_simply sound,engireering Judgment N




3 §|~

.safe plant shutdown;.fire protection should consist of fire barriers and/or
adequate physical separation 4n addition to e thods of fire’ detection and ”
suppression. Fixed fire suppression systems should be used in areas where
adequate fire suppression can not be provided by manual fire fighting

Section B. 2 (- Use of Water on Electric Fires ) ﬁ' l "1“’,; : ’}¥

In the first paragraph tthe'
should be used " Actually,

in
water in a powerxplant can flow where it 18’ not expected to go"and in'so
doing, finds 1ts way into electrical equipment causing electrical faults
~and electrical outages.g--‘r b i
‘ hoses are a maJor hazard inwnuclea* plants “since such water cannot be ' con
_ trolled.. ~Water then becomes a potential common mode for failure mechanis
.1 for. redundant Class 1E electric systems and reactorgprotec*ion systems.“

"!This, of’, course, violate '*h

nvthe maJority, f‘cases,

(e

g“not‘ne essarily,vital‘
: dundant mafety rEIngH pump. rooms; a ffre.co

it . ‘ F i

wa. , uThe “IDe; ts of fixed'waterLSprame
systems versus manual fire fighting depend on the nature of the fire hazard,

 the consequences of the fire and: the,consequences of the method of fire L ij. ;

1‘suppression. T i A IR TR T o R

!




'In view of the above, the seco
'in its entirety from-the Section

s

ibut the statement&should beamuch strongﬁ
“for nrotection from runningiwater.
protection forlthe '-i

: g
{remote safety’related panel Q(Page 20) It mist be . o
recognized that the' electrical equipment in a nuclear: ‘power plant can .ﬁ“‘ LI
‘€asily be damaged by: water, unless:special protective measures are taken: o
~for the equipment 1tself. The.. .statement:at the end .df the second paragraph
discusses drains but in no way . does it provide protection tha i ‘

“fires iniaréas containing safet
containing fire hazards that

- ‘p; ) ' R ° ’

Whichof the_indicated methods of. limiting the consequences of a fire should
"be used -- ventilate,exhaust; or: isolate’ If the Regulatory Guide is to-
give the specific guidance promised, .the’ topiec of venting versusvsealing

LIIAEN IR BN

cables are a good example.
would add considerable complexity




"...by approving laboratories” should be deleted. (See comment on definition
for "Approved. "y The ratings could be. established by prototype testing--
from laboratories other‘than ‘UL and;Factory Mutual (ie. an industry fire

. test. facility such -as. Portland Cement Association Wyle Laboratories, etc )

i L
o n,,

‘;The statement that tires(need not be postulated”to be concurrent with the
, most. severe natural phenomena implies that fires. might be considered con-.~
| ural phenomena such ‘as operating baSiSIM .
udgment, fires;needpnot be postulated to b

c f}It would not be practical to attempt for example, to erect and
own‘scaffolding.on:aﬁdailyvbasis to meet this requirement Moreover,
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The term "permit\system" for controlling the disarming of f*re detection
“and’ suppression systems ‘1§-indefinite. " We believe {t- is adequate to state
+that such. disarming ‘be .under administrative control.: ,Also, it would be
eppropriat 'to’include disarming of,fire door and damper operators..“

Revise.firstlsentence ofﬂparagraph C2-cy(4) to.f."Disarming of. fire protection
systems -and components such as detectors, suppression systems, fire door
‘and fire damper' ato )

stated, Er a
portions ‘of ‘the fire’detection and supp_ession system whose failure or inad-
ten operationcould [

g fire'resistancenratings relative to the
ability?of,fire barriers to pre ent the: propagationwof‘fire through twe

N ?‘barrier 'In view. of this conservatism, itash
h

The guide'states that "plant layouts should be"arrtnged.tO'sepa ate edundant
safety-related systems from each -other:so that both are not subject to damage .
from a single fire hazard."; It should be made .clear that physigal se aration,
rather than,barriers is acceptable in meeting this criteria.

It appears totally unJustified to require fire bar iers "...within a single I
‘safety division to separate:, components that present a fire hazard to other .
‘ safety-related components or.high concentrations of safety related cables: . i
within that division."  This réquirement " represents on overkill with respect .
to~ Criterion 3 of lOCFR Par '50 which‘u,".requires that fire detection and i




g it S g
it

"

and components important to. safety....’ It should recognized that the fire .
must involve: the. -redundant divisions in order to have any adverse effect P
“On- safety-related systems.‘l

Comment 20 (page lO,lSection(p4‘a(3)a:-.

The requirements for -cable spreading rooms are treated in Section 6- c+1 e
"Guidelines for Specific Plant Areas;" and since they are more appropriate

.;H!U.

in. Section 6 they should not be duplicated here.. ‘ Ly

!

The statemen requiring” insulationvand»coolingawith noncombustible liquid

is too stringent according tovtheidefinition.fo' noncombustibl 8. Noncom- '
. 3 : ,

v . hour /fir . wall where NELPIA’requires two hour
,rateduwalls.. The rationale for this increase in rating would be helpful y
in: assessing the alternatives of a balanced fire protection system., When a
{water spray- system fo" | ;is.prpyided;.vhgw ( '

1 ‘ oReuld b g

y fLocking of doors should,only be’ necessary for
'i,closure of fire. doors .and_.a periodic check of .
be: sufficient :

The . stated requirementsiare.no
pmbustibles‘",and’are ‘adequat
partsﬂof theGuide." ‘It would;
control ot combustibles as, follc

.,u, [
b : e

Jthe sub

TN e

Ject heading "Control.of:

'

"’b'.:e~!

promising the performance of equipme

uip nt or,the integrity.o} structures -
iring operationan d‘na~ntengpce should be
1ined: in Section 2”"“ RN L




The. requirements for using only metallic conduits and for not permitting the
use of -thin-wall ‘metallic conduit are’ unnecessarily restrictive. Non-..
metallic conduit should be permitted: where buried or encased in concrete, . .
and thin-wall conduit should be permitted where buried or. encased in concrete

T low power ircui*s'such 8s. for lighting and.

N ,u,m, i

o communications."

[

L Paragraph CA c(l) should be. revised to. permit the
" and thin-wall metallic conduit as indicated above..{'

iy relatively slow propagating,

A

8- as: high as. 250° C are)possible under”
through short circuit conditions which could cause unnecessary false

d . S
‘they would: notﬁb%negfectiv"*i

Ve

~1511 iocations in the ray;i“I( they are :nstalled in a zig-ﬁa

, tionalwtesting of a large number of thisftype of detector?;”; d
be very. difficult and’ expensive and could Jeopardize the safety-~”




Automatic Water Extinguishing Systems for Exposure FireS°.\The requi
-mentg, in the second paragraph, if strictly implemented; would result
: in. automatic water! extinguishing systems in ‘many. areas regardless of: it
A the actual need for such systems...; This_ requirement should be: Justified
and at least some practical limitations ‘established. : .The. amount . of- cable,
the'typexofecable (power, control for instrumentation), the location of
'trays’related to areas where outside combustibles are apt to ‘be found,
-and- whether or not. only one safety division or oné or more safety systems
within a division have. cables in a tray system should be considered
. before the requirement for a fire protection system sprinkler system is
B made a. blanket requirement

EET

For example, one method ‘of not defeating a safety system function is by

only allowing one division of a redundant safety system function to be
- exposed to a’ particular fire-hazard: " The single” failure'criteria 1is
met for the safety function and present da tandards-. for. separation-
pmplied with, It would seem 12 at thi should also be

i

m

: Y . 0

; he trays lead to is subject to moisture 0] water damage. :
particularly solid bottom trays are- good paths*directing the water to.
"the -electrical equipment Even though protective measures are taken it
is very likely that some moisture would reach the electrical equipment

. G N : '
This'section,,in requiring that safety~relat d equipment in the vicinity
:of,cable trays be protected from sprinkler system operation or mal’unction.
*.1s one of. the few sections in the entire’ document .that describe protective
. features .for. safety-related equipment The requirement is buried in this
- section on electrical cable construction«and should be greatly. exparded
V‘Most safety-related,equipment in the, plant. is subJect o damage by water
o) from;: :sprinkler systems.; . This meanSlthat all safety-related equipment
‘;fhas to'bé protected from. both direct application of water .and from A
',possibilities of water running down and into equipment from remote"

1ocations.




e St a2

i
2

Requiring that all safety—related equipment be capable of withstanding,
the affects of . sprinkler system, operation would increase. the, current

environmenta';qualification" requirements and would, require a rede31gn

and requalifi, tion of most of the currently qualified Class lE (electric)
equipment.v :

ARy

SRy ‘JI_ )

HESRP

This section should be made c’ear regarding the necessity of considering

4 protection of equipment against malfUnction of or maloperation of hand
W held hoses.-‘ '

B .
st

In any event restricted use of only automatic water sprinkler systems
is unnecessary for cable trays. Other methods of fire suppression, -

i

.recognized as, being acceptable.

A such as CO2 systems and,application of ablative materials to cables in

P . ‘
v’few): m e L

L ] Automatic fire extinguishing systems should ‘only be used: where the ' fire,
PO "hazard and’ safetj analysis shows that manual fire inhting would be -

e

I SONNESEEE a

N

,?Fire Hazards of,Electrical Cable Systems
wordinate.conce

yfseparation,and/or barriers in,accordance

]
Cate
"l




-}7‘Wcularly where only one safety

iy d S)
areas ;

g
N K H
i

fManual fire fighting usin portab
5 provided for all '

o ;

fire ha ards.

ay : Lo e

"“ﬂ‘

*

With the implementation of all 0f mﬁe above measures t‘or

the fire pre- .

vention and protection of cable’ systems, it 1s . difficult to understand

-and. Justify the need for additionalgprotection such as fixed fire
v .pot

ial fire hazard'i the cable.ﬁ‘:

extinguishing systems where .the,

; eevaluation of“

eliﬁinating the need for fi' dtautomatic e,
“divisionxiS‘éﬁﬁf
,”potential fire hazard is the cable system its

adeiwimh thevgoal of v
tinguishing Systems parti- .

d and/or.where the only




. } ﬂM “119 hose‘stream test for'buil/in"
walls (without penetrations) is applicable o' a., cable‘ enetration fire,

rate of heat release, slow fir pagation, and self—extinguishing properties

of modern flame-retardant cables.“ The ‘fire tests performed by Sandia‘ Lab-

oratories. indicate that’ propagation of cable fires: in horizontal configurations

do not warrant fire stops in horizontal trays. ‘

There is no Justification for the requirement of intermediate fire stops

within a fire- cell.: Other parts of” the guideuestablish the boundaries and
t T f." .

[ ‘i:t
-Comment 31

L infiltration could be interpreted to mean fanfor Aatural circulation Venul‘;w“

0t 1ation‘systems. Clarification‘of the intent 1s’ reQuired .and whether positive

. “‘ S ’L Y

4Section C.4. e. - Lighting and Communication

«n . .g ,: : I y ;s.ﬂ

Comment 33 (page 13, Section C 4 e_(l)~v"f

;;This section requires that fixe‘:emergency lighting system shouldﬂconsist L
. . of sealed beam units with individual .8- hour rdnimum: battery power supplies
”‘r‘be provided.. Instead of limiting emergency lighting systems to. individual
' ﬁ-jbattery .operated units, an alternative acceptable method should be . to provide
' a prime mover operated electricvgenerator to supply emeroency lighting power.

R

;i',

The normal in—plant communications'system, supplemented hy!the portable‘=- s
radios required by paragraph (4), provides adequate;communciations without a,




o ,”mlocal audible alarms -3 questionable:because of limited access to

e most’ areas. - Alarms should be provided in attended areash such as control'}

e room. and/or guardhouse. A general building alarm or ‘use of. communication e
system should be provided for alerting personnel o

SRS fi

Comment 36 (Page 15, Section C5-b (Bb) E o

The electric motor driven fire pumps need not be Class lE

Comment 37 (Page 16 Section C 5 c(l)

I ... The, last sentence makes minor1reference to protecting safety-related equip‘“'f'
T ment from water hazards "if wet by sprinkler,water discharge" and . requires_ﬁc
P } such’ equipment be. protected by water shields or baffles.‘ "This statement needs
o to be greatly .expanded along with, the other minor statements in the; Guide" e
L that address protecting equipment from hazards of water. - Shields, and baffles
are inadequate. .’ Experience with running water in. plants. indicates ‘that water‘“
will find its way into all types of. electrical equipment The, only way to
N . protect ‘electric equipment is.: equire watertight enclosures.'\This can be
it .  done.by: requiring NEMA 4 construction for small equipment andfcompletely
o waterproof I ,,_gl cables,that :
""" have to. be'completely sealed andwthis is: pra{ti ;
;o 40 yeartlife of 'power plants.

Keeping water awawarom allfelectricmequipmentA
‘or designing watertight enclosures are the only means oﬁ,pro ecting electric
i .

This requirement Afr implemente ing:water | N
‘in the; redesign and. requalifica ion,’to 1EEE 323,““.w”'
equipment. in, current use. The; esulting "new“§'quipment
would have: no operating history

',The requirement for manual hose stations‘
' zdpipes

1?- should uffice..

Comment 39 (Page 17' Sections C.5

The role of these paragraphs in t“e‘Regula’gryunide should be clariiied o
‘ since Hal n; and Carbon Dioxide,suppression systems”are not ca led“for elsew e
‘ " ‘ 1, eq ; ecause they




Section ¢. 6 "- dui

J

5 The need for,fixed fire suppression for cable trays and penetrations should

"'ég " be based uponﬂthe separation 9 /trains and density of trays, not merely the.
. fact that they are there.;"v ;

R
'
r

“.

The second paragraph states~"operation of fire protection systems should

not compromise the integrity of containment or other safety-related systems."
This is another example where- safety-related system protection is mentioned

in the- Regulatory Guide. This should be greatly expanded because water from
fire protectionwsystems will invariably damage safety-related~e1ectrica1

4
i
1 Ink%

Manualponeration EOuldiﬁreelude

1

containment is another example of{ .n;wL‘ :A Wiphico@erage of combustible
‘;argas“by the prime system (yyo;orgnoreﬁdetectorsﬂ

insure\against§failure,p“ ingle. . Lor ), the need for'afbaekup'system il
S i " : r ;

b The use of CO flooding systems in any areas associated with the control\~
! -.**room complex gntroduces a potential safety hazard in: that there is.always
o the;possibility of the gas’ seeping into occupied areasw_ Halon. 1301
~‘is much safer in this regard and if -gas flooding systems are used,in

. b K '.' i




; i Se psed (such‘as“ms[ be.
electromagnetic.sh elding of low energy.. circuits), we believe

fipassive fire protection approach in which‘the'raceway is: sealed by
re stop e
e

nally generated fires are not likely and eliminating fire potential

from. external sources should allow. routing a safety division cabling
system above the control room ceilingithus allowing the benefits of

a design,which has‘cable entering the*control room from above._.

ha ushould befbacked upﬂwithia
'“ Lspray system virtually eliminates .gas systems since in. our, opinion
would install a gas system withta fixed sprinkler system as a backup '

‘ A gas system (Halon or 002) will ‘not cause. failures in electrical
.control panels,: etc. Water ‘can.and will if: used finds its' way into
control panels (via cable trays) -and perhaps . in itself cause fail

Vd »

o : b : lﬁ c
Using ionization detectors to initiate a gas system the fire protection AL
function .can be initiated much earlier in the: 1ife: of a, fire.i'The water
system requires heat to initiate a. sprinkler head-and, therefore,}

' : 1tyibef '




:The cable spreading rooms where'a.gasg
larea and combustibles external

The;,
. st te rlywwill not allow4an "internally (in- i
ternal 16 the cable system) initiated fire to get started It 1s unlikely -

“that an internally generated. fire will ever start since’ generally only control

and instrumentation cable with its associated low energy .are. installed in
this area,; . o , , , . ERER >

ource'is not a likelyvevent

. ; S : :
Subparagraph (2) requires an excessive aislefseparation between tray stacks.
The cable spreading room is: known to be a .congested area and. access diffi-’
culties would be: anticipated and allowed for in fire brigade training. Aisle
heights of 8'-0" would require cross trays to rise over the lower trays with.
which they.interconnect." This would ‘increase. .the congestion. at higher levels
and compourid- the*complexity ‘of¥'the" separation problem withia decrease in over-'

.all reliability" An aisle. separationqgurO" widegbmh5u-oa§high 1s ‘more meaning-
5t cas ' wil % 't

Subparagraph‘(5) which requires'continuous line t}pe heat detectors in cabl:fm
Xrays is entirely arbitrary”‘ ;
27

_given in corment

torande o et Sk

H ‘ ) M'L; .

'Redundant safety-related cab e divisions that are provided with sepa

and qualified equipment.should not require additional separation by walls
Thi

L with a, hree hour?fire rating

T e T e

Sty

"
ey

L

! ' g i i

.Thehfact that ~ire protection ystems will be: nstalled coupled with e
hthe act tha._flame retardant cable will be installed resulting;in first
a'slow propagating fire ( a1t '

guishing .System which wi
'pagationttakes'place. ‘

Use“of,good deaign and other options such as covered cable pans and solid
bottom cable pans can provide.effective protec}ion\ etween redundant




R

%

x‘i i RPN ;

Aﬂh plant’ computer ‘roon | rirewall,fating shouldjb' commensurate”w.
th instance of loggingwcomputers;)is very low.
] for.thi itd “ielectric

‘.loading of: theharea which, int

v

VComment 45 (Page 20, Section c. 6 e. ) a ;,-"ff:; f} o j‘. .

‘The opening sentence S >
'should be separated from the remaind ,of the“plant by barriers ‘with a minimum
fire ratingiof thrée ‘hours™ 1s.again. not .a- Justified requirement when the. ‘
criteria is to preserve the. ...Kcapability to:shut” down.the reactor ‘and. G
maintain; it in-a safe shutdown“condition and to’ .minimize radioactive;releases
‘to. the. environmentuin theﬂevent:of;a fire... The onlywrequirement should be .
»barriers necessary : to. separate .one, division, of‘safety-related equipment from ;
[‘another division of safety-related“equipment. The'stated requirement addresses
"only the capital investmentland should.be deleted:from the regulatory guide.,;

:\~,»¢w

:‘Section C 6 f T

- ! ”beﬁprovided for r,mote safety panels becausei
ipwater;will damuge the ele‘tri“”equipment%'”Norma ‘control is from the control’

Jo' fires:at these remote paneis.is minimal.

o

Cognizance :should” be: taken. that ;the. fu torage. s "them
‘'safety. related equipment’” The: greater the distance between the tanks and ‘
‘their respective redundan! gdiesel engines the greater .the probability of & ¢
r?interconnecting piping; failure " Thisisection ofithe; gegulat’ry Guide, again,

'addresses loss prevention and not nuclear;saf y




, ing%and putting out fires.. None of~these standards
the problems associated with water in electric equipment Standards
should be listed that could be used to protect electrical equipment from the
' 1‘ lling water.‘. S

,,tutual System Appmval Guide

; >tr.}<1/u ! Fim
Insgra.nce' Peols, ;,Zn
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